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Date: February 15, 2005 
 
To: L. S. Cahn MS 3419 6-3080 
 
From: M. C. Swenson MS 3404 6-3576 
 
Subject: CONCENTRATION OF HG, CR, AND AS IN WASTES RELEASED TO THE SOIL 

IN SELECTED TANK FARM CONTAMINATION SITES 
 
References: (a) M. D. Staiger and M. C. Swenson, Calcined Waste Storage at the Idaho Nuclear 
   Technology and Engineering Center, INEEL/EXT-98-00455, Rev 2, January 2005 
  (b) W. J. Bjorklund et al., First Electrolytic Dissolution Campaign of EBR-II Fuel at 
   ICPP, ICP-1028, February 1974 
 
 
Per your request, this report documents the concentrations of three metals, mercury (Hg), chromium (Cr) 
and arsenic (As), in the wastes whose releases resulted in the largest amounts of soil contamination in 
the Tank Farm.  The wastes were released at contamination sites CPP-31, CPP-28, CPP-79 (deep), and 
CPP-27/33.  There were several other waste releases in the Tank Farm area, however the total amount of 
Hg and Cr in other releases was negligible (<1%) compared to the four largest releases.  In many cases 
the volume of waste released at other sites was negligible (several releases were less than 1 gallon 
compared to the CPP-31 release of nearly 19,000 gallons).  Those sites with relatively large release 
volumes (such as those involving Evaporator condensate and service waste water) had very low levels of 
the contaminants of concern.  The concentrations of the requested metals in the wastes that contaminated 
those sites are shown in Table 1.  A discussion of the source of the Table 1 data follows.   
 
Table 1.  Concentrations of Hg, Cr, and As in wastes responsible for the major Tank Farm contamination sites.   

Tank Farm 
Contamination Site Hg (mg/L) Cr (mg/L) As (mg/L) 

CPP-31 996 182 0.06* 
CPP-28 595 398 <1 

CPP-27/33 702 24 <1 
CPP-79 (deep) 202 943 <1 

*The As concentration in INTEC wastes was generally below laboratory detection values.  This 
value, though reported, may have also been a “less than” laboratory detection value.   

 
 
The data in Table 1 include both waste sample analyses and process knowledge-based estimates.  
Mercury and chromium were routinely used in known concentrations in the historical fuel dissolution 
and uranium extraction processes.  Mercuric nitrate was used as a catalyst in the dissolution of 
aluminum-clad fuel.  Chromic oxide was used as an oxidant in the dissolution process.  Chromium was 
also a component of some of the aluminum, stainless steel, and zirconium alloys used as fuel cladding.  
Analytical data for mercury are available for many wastes; data for chromium are available for a few 
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wastes.  However, both can be accurately estimated using historical fuel reprocessing flowsheets 
(recipes and material balances) for those wastes for which no analytical data for those species exist. 
Accurate chemical composition estimates can be made because the fuel reprocessing chemistry was a 
well documented process that required tight constraints on chemical compositions to safely and 
effectively dissolve fuel and recover uranium.  
 
Arsenic was not used in any of the fuel reprocessing or waste treatment systems, nor was it a constituent 
of the fuel cladding alloys.  Several types of Tank Farm waste were analyzed for arsenic in the early 
1990s as part of a RCRA waste characterization effort.  Arsenic was generally not detected in Tank 
Farm wastes.  The laboratory detection level for As in Tank Farm wastes was generally 1 to 4 mg/L. 
There were a few analyses for some Tank Farm wastes in which As was detected at approximately 0.1 
mg/L.  It is not clear if those were actual As concentrations, or if the laboratory validation flags were 
omitted and those analyses were also less than laboratory detection limits.  Historical samples of other 
(non Tank Farm) INTEC wastes have also generally contained no detectable As.  Those that contained 
detectable As had only a few parts per billion.  Due to the general lack of repeatable, detectable amounts 
of As in Tank Farm wastes and because As was not used in the INTEC fuel and waste processes, As 
should not be considered a contaminant of potential concern in the Tank Farm wastes that leaked to the 
soil. 
 
Site CPP-31 is by far the largest of the Tank Farm contamination sites (in radioactivity, most chemicals, 
and volume of waste released).  Site CPP-31 is the result of a piping leak during a waste transfer of 
sodium-bearing waste from WM-181 to WM-180 in November 1972.  The data for CPP-31 in Table 1 
came from waste sample analyses.  The Hg concentration came from a sample of the WM-181 waste 
taken shortly before the waste transfer to WM-180 occurreda.  The Cr concentration came from a WM-
180 waste sample after the transfer occurredb.  The As concentration came from a sample of WM-185 
waste after the WM-180 waste (originally in WM-181) was concentrated in the WC-114 evaporator and 
the concentrate was sent to WM-185c.  The WM-185 sample result was adjusted (60%) to account for 
the waste concentration in the Evaporator and to reflect the original WM-181 composition. 
 
The CPP-28 contamination site is the result of a leak of first-cycle coprocessing waste from a waste 
transfer pipe in 1974.  WM-188 was filled with the 1974 coprocessing waste.  The WM-188 waste was 
sampled and some of it was calcined in 1979.  It was sampled again and the remainder of the waste was 
calcined 1983.  The Hg (waste sample data) and Cr (flowsheet-based estimate) content of the 1974 
coprocessing waste are documented in Reference (a) (from feed streams 66 and 51 respectively).  The 
As concentration in Table 1 (non-detect) was typical for first-cycle waste determined by the early 1990s 
sampling effort, as previously discussed. 
                                                      
a WM-181 waste sample log 71-7455. 
b WM-180 waste sample log 83-060324. 
c WM-185 waste sample logs 90-09042, 90-09053, 90-09069, 91-061219, and 91-08047. 
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The CPP-27/33 contamination came from leaks of waste sent from the Waste Calcining Facility (WCF) to the 
PEW Evaporator.  Some of that waste backed up a drain line into a carbon-steel Tank Farm pressure relief line 
that corroded and released the waste to the soil.  The WCF waste was composed of both dilute decontamination 
solution and concentrated off-gas scrub solution.  The scrub solution was normally recycled back to the WCF feed 
system during Calciner operation.  However, during WCF Campaigns 1 and 2, a large volume (200,000 gallons) 
of scrub solution was sent to the PEW Evaporator due to recycle system valve failures at the WCF.  The 
concentrated scrub solution contained the bulk of both the radioactivity and metals released to the soil at CPP-
27/33.  The scrub solution leaks occurred during an approximate 3-year period during WCF Campaigns 1 and 2, 
however, it is uncertain exactly when the leaks occurred during that period.   
 
The values for Hg and Cr in CPP-27/33 in Table 1 are one-fourth of the average WCF feed composition during 
Campaigns 1 and 2 (feed streams 1 through 15 excluding streams 3, 5, and 14 from Reference (a).  Feed streams 3 
and 5 were excluded because they were too small to have affected the scrub solution composition, and stream 15 
was Zr waste whose high fluoride scrub solution was not sent to the PEW Evaporator.  The factor of one-fourth 
was the average ratio of WCF scrub solution component concentrations compared to that of the feed solution 
during that time.  The Hg is based upon historical waste sample analyses and the Cr is estimated from fuel 
reprocessing flowsheets.  The Hg content of the WCF feed solution (and consequently the waste released at CPP-
27) did not change significantly during the scrub solution leak time.  However, the Cr content of the waste 
changed significantly, depending on the source of the waste that was calcined.  The Cr content could be a factor of 
about 2 times higher or one tenth the value on Table 1, depending on which waste was calcined at the time of the 
leak.  
 
The CPP-79 deep contamination is the result of leaks from flanged piping connections that had inadequate 
secondary containment (split tile pipe).  The waste that leaked came from several sources, but the composition of 
the waste in Table 1 is the average of all sources.  The primary source was first-cycle waste from stainless-steel-
clad fuels, with smaller amounts of first-cycle wastes from aluminum and zirconium clad fuels, and some second-
cycle wastes.  A radiological source term for the waste was developed using the Pu-238 and Pu-239/240 ratios in 
the CPP-79 soil sample from the 56-60 foot below grade elevation.  The Pu ratios differ significantly between 
different types of fuel and can be used to develop a source term.  The CPP-79 radiological source term 
corresponds to a volumetric mixture of 66% first-cycle stainless steel and 34% first-cycle coprocessing wastes.  
The Hg and Cr concentrations in Table 1 were estimated using the same waste mixture as the radiological source 
term.  This includes 34% of the Hg and Cr concentrations in the CPP-28 (coprocessing waste) source term in 
Table 1, and 66% of the Hg and Cr concentrations in the first-cycle waste (IAR) in the stainless-steel fuel 
reprocessing flowsheet (material balance) in Figure 4 of Reference (b).  The flowsheet value for Hg in stainless-
steel waste was 0 mg/L (Hg was not used in the early stainless-steel fuel reprocessing system).  The flowsheet 
value for Cr in stainless-steel waste was 1224 mg/L (18% of the 6.8 g/L of stainless steel in the waste).  The As 
concentration in Table 1 (non-detect) was typical for first-cycle waste determined by the early 1990s sampling 
effort, as previously discussed.   
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If you have questions, please call me. 
 
MCS:rrh 
 
cc: J. R. Forbes, MS 3419 
 D. F. Nickelson, MS 3670 
 P. Martian, MS 2107 
 M. W. Patterson, MS 3404 
 J. I. Pruitt, MS 3404 
 M. D. Staiger, MS 3404 
 F. S. Ward, MS 5111 
 SP3 CFL/S. A. Gibson, MS 3106 
 M. C. Swenson Letter File (MCS-02-05) 
 
Uniform File Code:  6150 
Disposition Authority:  ENV1-k-2-b 
Retention Schedule:  Cutoff at project completion, cancellation, or termination or in 5 year blocks.  Destroy 25 
years after project completion. 
 
NOTE:  Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not be 
appropriate for all recipients.  Make adjustments as needed. 
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Date: February 24, 2005 
 
To: L. S. Cahn MS 3419 6-3080
 
From: M. C. Swenson MS 3404 6-3576
 
Subject: CAUSES, COMPOSITIONS, AND VOLUMES OF WASTE RELEASED AT THE INTEC 

TANK FARM IN CONTAMINATION SITES CPP-15 AND -79/28 (DEEP) 
 
Attached is a detailed report of the soil contamination in sites CPP-15 and -79 deep.  The report includes 
the causes of the soil contamination, estimates of the amount of waste that leaked to the soil, and a 
source term for each of the wastes.  The source term concentrates on Cs-137, Sr-90, I-129, Tc-99, H-3, 
and nitrate for the purpose of developing a model of the contamination movement through the INTEC 
soils.  Contamination site CPP-79 has been divided into two sections, arbitrarily called shallow and deep 
due to their location within the soil.  A previous report (MCS-07-04) discussed the contamination 
relative to the CPP-79 shallow site.  This report covers the CPP-79 deep portion of that site.   
 
If you have questions, please contact me. 
 
MCS:rrh 
 
Attachment 
 
cc: J. R. Forbes, MS 3419 
 D. F. Nickelson, MS 3670 
 P. Martian, MS 2107 
 M. W. Patterson, MS 3404 
 J. I. Pruitt, MS 3404 
 M. D. Staiger, MS 3404 
 F. S. Ward, MS 5111 
 SP3 CFL / S. A. Gibson, MS 3106 
 M. C. Swenson Letter File (MCS-04-05) 
 
Uniform File Code:  6150 
Disposition Authority:  ENV1-k-2-b 
Retention Schedule:  Cutoff at project completion, cancellation, or termination or in 5 year blocks.  Destroy 25 
years after project completion. 
 
NOTE:  Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not be 
appropriate for all recipients.  Make adjustments as needed. 
 


